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Abstract 



PROBLEM TO BE SOLVED: To provide a method for rapidly injecting liquid crystals into a liquid crystal 
cell with lessened loss and a dispenser of a pressure dropping system by introduction of an inert gas 
allowing liquid crystal injection with high accuracy under a reduced pressure atmosphere atm 
atmosphere or pressurized atmosphere. 

SOLUTION: The liquid crystal cell 1 provided at an upper part with an injection port 2 for injectinq the 
liquid crystals L is set in a vacuum chamber 5 under the reduced pressure atmosphere. The dispenser A 
which IS arranged above the liquid crystal cell 1 in this vacuum chamber 5 and is capable of droppinq the 
prescribed amt. of the liquid crystals L in a controlled state is used. A driving shaft is activated by the 
pressurized inert gas fed to the driving section B in this dispenser A to lower a piston pinned to the lower 
part of this dnve shaft, by which the liquid crystals L packed in a liquid reservoir are released from a 
capillary 51 and are dropped from the injection port 2 of the liquid crystal cell 1 to the liquid crystal 
injecting part 3. ^ / 
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xhyco±TWnzx. m^(r)m^t:mm$iifc:^mT 

im^m2] m^Bt:^-t^ttib<7)mxat:±Tiz'j,^ 
WiEmmnT<r>M?Emf^i>z^nL. ±:fr«^aAn*-^. 

14*'-^ OjDff t i; -5 T^Hl-f ^ SE» 7 h {c ii^ 
$ilJtt'xhyc7)±T»)tT. m^»cDvS^B^$iJffll$ii 

irPsSicT. T:froaAP:^)^^>«i. W.^B-tf\^(r>T:)il>zm 
a L7t ?gfBJIIll*l<0?gB^Blt^ □ Sr«Ji!t§ -fr 4 gfS4S t 

i}^i^mmzm^^B:X-r?>zt^msLt-ti>m&<7)m. 

urn, 

[i»*3S3] m^B^W^-t^tzib(r)^XU^±.TiZ''J,- 
=5:< i: 1 1 flS-ro^ttl. J: o i.z2Vx.<r)W.^fmi<r>mm 

'^-}vmx'm± I X m^Brnxu^m^ L fcm^B-tji' t . 
T-m^^^'^coME.mxizX'yXifm-tMmi^^'y hiz 
5i^$ixjtb-x h ycr>±Tmizxm^(Dis.^Bimm^ 
tirz^rnx'^m ^^^zt ^f^tg^rr ^ x-^y^- 1 , 
m^B^ytm Ltzm^Bmt ^ . ^ixmy- hy^fuyx-^^ 
^^titz^m<7)M^iznmb. #x^^f*i&mEL7t: 

<^*> > ±siy- h Sr^a LT±IE-r -f X'<yif- 

i: ?Sb^bM i: Sr ±ie?SB^B-fe ;i.*>'isa § ftT V ^ I. t 
^W^-t^-l. i: 1 1 tc, ^<r>^mzi. -5T±iS?SB^B-fe;PiO 
±TaAn&JK^BT-«r. ij^v^t-^^t-rstt ttc 

mx-thz b ^^mb-t^m^B<7)iixijm. 

OjgTSr, *^f*I{cfc{ti)?SS-fe/l^aEAPi:-r 

^y^-^i^<7)m'et(7)^m{mt,z^m L^t^t-t 
<^p!iti)^<7)mz%mcom^<^i^xfj^. 
w.iSib^co^mzmfi^tifcm'st, m.^isf)^[H<7)Wi^a 

^m^i)^^mT-ti>fziib(r>}i'Xhyt. mh'xhyt:^^ 

comxi,zj:r>xmmiy^7 h^i^mLx . zco&i^^ 

fzli:kMKTX'm^B^mT^^X o l>z LfzZ t i^mt 



'ti>y''(X^y^^, 

im^me ] m^Bim'-t^mm<7i^^^^tm.k l 
tzztt:mmk-t^m^m5micoT^:^^y^-. 

[0001] 

<^m^T.mz}nf^m^B-^^)u^<r)m^BCDmxyjmiiX 

V^tLizm V ^ i. 7-' ^ x-^yv-izm-t^ i^cox'hh. 
[0002] 

imM<r>mWs] ta!*. i&^B-^fV^<^m^cDr^X(>z{i^ 

rJ'-yi^Bjm®. :i!^~y^;i^^-. m,iMm^t'<^m 

1 mcom^B^xmcomxn Sr^tt h^o iz^^-fummx- 
mmLxntzm^B-tfi^i . m^B?:y^mifzm^Bmi:m.m 
LfzM^^^mzMi. mm^fHt:mmizLtz(D-h. m 
^■b/]^(r>^xn^m^Bizmi^-^tziimT^s^fH^±§s, 
mzm-tz kizx-ox^mm^i3Xv^m.^B-^)]^mbM 
s^ms^iH<Dmfimzx -^xm^^r-kui-commzmx-th 
^mjj^ijf^izmm^tixi^h , 

[0003] ^CDX 0 ^j:mmyj^b LXli. 06 ( a ) 
(r)J:o t?S^BM6 6 l,zXixfzm^a 6 5 l,zm^B-^Jl-6 1 cO 
l±AP 6 2 Sr?ii«LT?g^SraA-r-g.?5}«^. 06 

(h)<oxo izm&^mm-h z b<7)^\^yypmfB'^^'y 
xtm. i^-Bym^m-^xi^-^tzmmaneiirm^B 
M6 6i*i<o?gB^B6 5i,zmmmLxm^B6 5 ^tsv^ai 
z<7)mmme 7 iz^n e 2 -frr^ga^ 6 

h^^-^ume ( c ) coi a (c:X7^>'P;z>-<?>7 -ySfflflg 

mtiiy'ytiy) mj: K)^^n^m7 ocommi,zm\'^ 
mmiim^L. z<ow^7 2iz^mmf}X'&'o±if 
^j:oizm^Be5^xti. z(7)m^B6 5i,zmxn6 2^ 
mi^^txm^B^^x-r^:m (^mx-itzit^yu- 

[0004] Li)> L>5r*^ /o . ±ie Ltzmm.mco o-h.m 
mmztiuxii. ^^mx^zm^B-^fueicomxae 

fzmmiiz^wznm t tzm^i}mtim-hxm^Bmf^<Dm 

mzm^^-yX o Zbi}^(i,WiFBi}mm^tl^fzib. » 
[0005] tfz. ^r->&{i. ?gB^BaAP7&«?KaS-t- 

mLfzm^mMbmm-t?,fS'r^j:(r>x\ immizit'^^ 

lz^hb\>^dm&i>^hh> §4>{ca#<7)7n-ha{i. 

^4^?l55«®<oav^m{c?gH^B^A^t, -e^xtjiAP^^ 

mi}mm<Dw^mmmmx'$>^ . 
[0006] ±m<r>^Mij^iz^ ?>m^B&xcommA^ 
mnthyrmb tx. 06(d) cojioizm^-^jue 1 
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iJ^ifTh 0 . <0 J: a 5rf x'>v:^-9--S:M£E55:fflSv 

[00 07] :i<^i.o^£:itt-h. *ajllA«i«B«=<o^fe 
^X'<yif-$r. $#fc*ygLfe (#53^5-34 6 5 

6 i-f") . :icr)^ ^ x^y^-{i. mi^zm^mt tr 

mi\.z^m-tmwmms 5 ^ . ^<r>T-)ii.zmm.^ 
i:'<io^t>,zX'^xm^^m\i;,^^i>tz^<r>\ixhy9 

[0008] 

^y^-l,i. »gP8 Hc^-:5'8 2i:-?-0£t5^Jtt8 3 
$:*;tTi3 0 . ^tzmm^WkU& 5{i±IBa}^l«l8 3 ic 
ISS$n/c0Sgj^f*:8 6 1 , ^C0I1IKM#:8 6 OEKlC 

i -5 T ±Ttt-r (^»^^ i^'f^s 8 7 1 . i (omm^- =jw & 

7 iO±Tl!l^ tfX h y 9 0 S tfx h 9 1 
m-h^j:^. b-Xhy9 0{i±IBfiaH)^>y*8 7co±T 
iStcJ: 0±Ti&tT?Rjgi6g|59 2rtco?B[#c^iffl'^g|59 5 

i0il^9 6*»^>»:tii-tShV'>^i,<7)TS.-?T. t-rJ'cO 

[0009] ^:iX\ ^m^Mi. i t^ig&mWtcJS^BCO 

h'^xv ><ri±.Tm\zxhm^B^x^zvttx . m^<r>x 
-ifzi&m^tx.fzm^^utii.zyfm'&i^'x^mxLx . -e 

[0010] Li)-L. ^(r>-fjmx'\i. isaKLfz-^^^' 
xX'WL^ni:V±\ii^^hm\.z'f)sbmMf¥l.zm»X\^h:f!x 
^m^-thtcib^z:g,^m'€o1fi. m.m.\ii<r)mz:^ 

-^-m^:^xtm\m/^X'Lt.r>i&ixt^hh. -eLT. c 



[00 11] ±IBc7)C:t*>4>, c:o|%Bj{j:, m¥n^)V<r) 

±.fi\izm.\'rfzmxu\znthm^mY\i^x h y<^±T 

XotiZ-t^^h. L*-t xE^iSflEi:-r.S.^tt 
J:-?T, />:i:i.fSB^Bt^^Stt;<?'x*^«j!i^7ti: LTt. fSE 

m-h^ti^i/ifthi><r>x'hh, 

[00 12] 

i%m<r>^mt. m.¥Bt:mx'ti>ti^<n'Mti:<iii,im 

(r)iSLXn^m.»h J; 0 {z2^i^(r>m¥nW^(^^m^ 

xu ^±.-)ji,zmrcwsmmT<7yM^mz^m t . 

x^m^-^&zbcosim^'r ^ x^y^~^m^^xim 
mffB-kfi-^^xm^t^m^^mrmx-t^^ib ^i^mt 
•r^m^Bcr>i^:fjmx'h h . 
[ 0 0 1 3 ] t^, mim2%m<r)wm. MfaSraA 

■r^7te!^ioaAP^±TtciJ'^=Sr< t i Hi-foigJtl, J: 
0 2t^i0?gB^B»«O*Bg6Sr i^-;L'^JT'M± LTJga^Ba 
Aa5&J^fi£Lfc?S^B-feyP&, »E#ffl^Tc^*^rtlc 

±:^t=iEa ^tiX\^X ^•vgtt;<? X c7) JDE» A J: o T 

i-^T -f x^y^-\,zii hmrm^zx . T*-£7)jiAP*^^> 
{4, m^B'^)v<r)T:fnz-^w. Ltzm^Bm.n<^m^Biz^xu 
i:mf&^^^mmmzx. ^^mm^Mn^MSMm 

%TX'±. T<oaAP*»ic>|5li^tSSSS:aEA-fSC:i:S- 

[0014] W*Ji3iatfe<0^BJ<4, vgSS:ftAt-|.7t 
*b<oaAP S:±Tlci!'-=3r< 1 1 1 flf-foiSttS J: a K2 

^T'f^'<.y9--i:. ?SfB$:^«L7t?gMi:^. ^ti 
«-E^f^S:«Et!t<0*>> ±fe^'-hVN'/PrS-gBPU 

TiiST^-f ;^'<>y-9--i:?SB^Biit •kismik'^ivimm. 

i: -5T±ie>RB^B-t/K^±TaAP 2:?gB^BT'Sr, <!KS^X 
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[0 0 1 5] it^J54{i. n^JSl-StciJltSx-fX 

^im.^zmm.Ltz%-^iy^-\,zxmmL^j:ti^t,ino 
[0016] m-^-m5%mcr>%m\t. m.d!,-thw.^B^^ 

L, t\iKLfi^-^^0x<7)mx^zi:->xmrr^mmi^ 
-X'h D , If 6 {± . it*^ 5 letgcox 4 x^y^- 

tinWib-ti>hC0X'$y?,. 

[0 0 1 7] ^-rstc, z^^mi. -T^x-^y^-co 

mm^mz^-is^:^'xt:Ms.mx't?> zbX'tmm^f^ 

h.X\^?> l^x h yi:±Tm^itt:ikX-WSSi^mzyEM 
^tiX\i^m^ei:mTLX5 t-thi,<^Xh*) . ^oi 

d^^m^:^(r>y-' ^ X^y^~^m^^h'lbi,zX':>X . fS^ 

m^{zmf&LfzbLxh. m^f<z\tnh^i:^t^z. 

i: =5: < m.^^)Vn ^zW^^m^n^mX-t^ ^ i: IfiX'^ h 
[0 0 1 8] Sf^, ;*;M$>l.t^{±-t;l.rBm^7)/jN§v%?KA 

'^y^-%^'nim^'Tt^mb'fhtti^\i. 'yt^^^^-i 

x^y^-X-mmtX^'ii o:ib iS^X'% h(r>X\ ^sMSi 

X'$>h. 
[00 191 

[^m<r>mmmm'i wt. zc7)^mi:mi,zm-:s\,^xm 
mi,zmm-t^. ^-r. zcD^mi^f ■< x^y^-i)^(i>m 

ti^moi^^c-^F b^}-(>m^^tix\^^. iBiftgPB*- 

{iJJS'vv H 2 2 t7)jlTt^N'*S(t 2 3 *«K^$*tTi5 
•? . C: <0>' N'^T^Sft 23b ^(DTIfizlR *) 4>ilT V ■> S 
fflSftJ¥$ ;c 2 5 i:c7)S£7)igK>--r 7 h 2 1 Oj^Htc 
li. ±^Sr-'N':t^Stt2 3tcJiX0Wt, TJgS-lttSftff? 
^2 5C±St-^ J: atcLTA^.243&«^&#{tic>a-C 

[0 0 2 0] mmi^^ 7 h 2 1 <o±iettiS(t»$ 



i.2 5<0T«fc(i. fiSSft2 6**^$fLTiiO. ^ct) 
«lS{t2 6{i'e<7)T®j!>5f^m-S±{B!l'<o-Xgttg?2 

2 8 1 . -e«0T:fi-(::l3V^Tig»>-v7 b 2 1 iCKibSs^ 
ttTV^STfflKn-XSftgi52 8' t <^iatc{4lig|jji^^ 
7h2 1t:mtsXol>z^a-X 2 7*<B50#{t 

<>itTi/^S, 2 9Jie;3;hyC'S>-5T, c:c7)f;^.h>'2 

9tt±ijtrFm<x3^x^im2 a - <nT-js\,zm.% aj-c 

^^hmmiy\yY2\\,zWL'^hZbifX%hi.^\z^n. 

t.x'if^-&<m'>SB-i^xh'iX. -ec7)±sii^si5^Tffl!i 

IBiftv-A- 7h21i:exh>29 <0|nI-teg{C^ 
[002 1 ] iXt:. ±ieoJ; 3^«it*^(^>:5:^IB»lfl5B 

D rtlCiWiStt 2 6 $:SA L , -?-cO±gi!$r!WlS(tJf $ ;c 2 
5 tcTE^-r S . ttStt 2 6 coT:^r{ii1-#D fOTSP i 0 

^cOrtgPJiigKvA'y h 2 1 $:Jfa$-^|>/ia6t;tfSt: 
^t^fiX^^h. 

[ 0 0 2 2 ] <Ji:V^-C% T:^fc±ffll'<n-XS{tSI52 8 i: 
T«'<o-Xg(tg|52 8 ' *™$:^-fC]iX Ofttt^jtl 
TV^|.|giivA'7h2 icT). ±ie±lpi|'<.n-XgftgB2 
8 i:T(i'<.n-XSft^2 8 ' colST-fSftvA-^ h 2 1 

cOiS|Htcfi|*^^:Pp1P*:$:moi 3 LT'^d-X2 7 5:K 
OWttl.. ^coKO#»t{±, '<.o-X2 7c7)Jiffi5r±fa 
±M'<o-Xg(tgP2 8c7)Tailc, Tffi2rT(ffl'<.n-X 

^{tg52 8 ' <r>m)iz^K^imw.zi.'>x^x.\ti:. 
v», 

[00 23] ClcOiplCtT. T^riifflt'<.o-X2 7 
"?#ft;tlBI6i^^ 7 h 2 1 . ±ieT'i'l«#D|*3{c:K 
At7t«^«t2 6rtt>J:lXWStt2 6<7)±gB€r^'h#D{C 
ll*Ltv^SttS{tff§;i2 5l^t. «6Stt2 6<?DT:fr 
*>^>±iS±liy'<.o-X^(tgR2 8 ^^mXiayrWiZ^^ 

[0024] JiietCTi'h^DcOTiSfcimn- 

x^\m2 8)i)>'a«-rs J: 3 ^^llLJi^;^ilBij|s^^7 h 

2 1 e^^Ht: . 3 2 4 $-fllA L . v- 

7 h 2 1 co±:Sr*^4»'N':T^S{t 2 3 SrAilTH^-r.!. . 
-e^T)^. rnW^^y h 2 1 c7)±^fc^.y K 2 2 ^si«'-r 
h, tfz. T(KKo-XS{tg|52 8' iOTOcliaiL 

•cv^si^i^A'7h2 ifc(i. ±^Lt:Xoizt:xhy 
2 9&58±-rs. 

[0025] <}i:{C, jSSP**raPLTl^^R®Jg*eT\ m. 

m^m-ijizfsj^mms 2*»/5>a=5rS77yi^'*ea53 1 

22m*-i^^-^^^24m^i:moi:dizm^. imy^y 
-:^^^3 1 ^±id^mDcr)±mizm^'iti>. 
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[00261 iimwcconmms 2(o-ijm±-fi 

[0 0 27] i^Tt. n^C(/)yyy'J:i^^3Hzim^ 

(cjii't-fiic hot ir^mx < '^m^-^&fzi^cDo V yy 

[00281 ISi^mDeOTlTiZii. mmi^^ 7 h 2 1 

<Dn^if2 eTij^z'^m-^h±m^n-x^im2 8iz 
i^m^-^t, z<rmi'Eizii±muzm'D<r>^'jK 

^^j^TL 3 5 , 3 5a *^^> ^^i^'^ 3 7 tCT :t^>''±i6 3 S-f 

[ 0 0 2 9 1 $ 9mE(OT:f3Ui. mwii^^ y h 
2 1 c^TO:iaS§^^-C^<^^ fx h y 2 9 i 3 

^■f^nrnm^x'. ^<oTinmMzy—j'<-:\ktt 

tz. \>^h\^^mWzy^'^X^^X. m^B^-lS)sbm&i^ 
gB4 3. tJj;tX«g]54 3aS:JgfigtTC^-&. -eLT, 
niify^UA 3 a(cii^:ST*<Ortg<^/jN§V^l?g|5{±?8[fB 
3Mti}gi54 4T'S^I., 4 5(i:{'|-l^=Fc0i!lM4 1 

(ti^J^ PTfc 0 . C: COPP 4 5 tilSa^ L ^jgSyjgP 4 3 

^yi^'UX'i^yyr (m^-t) ±MzXm^^ii. 
I. , *K tT , ±iaex h > 2 9 <0T4S{i±flEji4*e?et 

[00301 ±ie5'h#FcO?gajMajgP4 4<^T:^iC{i, 

iffl«5 i*«)ixowt'^»ti.-s.. z<7)m5 Hi. moico 
<i;cTv%^. -eLT, «ii=5 lacicoiitsisgps 2^ 

ib^A A OTOcffiS^-lirS . $ 4>lC. itti^il^aJ 5 2 
{i, «SISJ5 3S:i'l-#F<0T:frSi^tcJi-^aii:t'SI 

[00311 ±m<om^J: O^SrSr ^ x^yHf-Aco» 

m^BLi:m^)if)^4 3i,zmii^-th, zcomikn. mt 
(f , ^mFcr>\m4 1 izm'TfzmnA 5i)^hmi^mi 

m/Si^mA3l,zWXLXno , 9hWF'S:nWEt 
[ 0 0 3 2 1 *>< L-C, ?SS*^)gP4 3(c?gfBLS:AtfC 

. 9mc ff^mms 3 3 tu-g LfzMmiiiyrizxm 



izi^^tLtiitiynzx r)in-t^Fcr,moA5/}^^n-yfz 
^.mt< ±mmm's 3 3 (c^ai4;yx,-Ky<*>4>si*i 

fgiftgRB S i: . /f:^liZfim^ip^xm^Si 
2 4rtcOSF#.A>^>WS(tff§t2 5, ttS(t2 6cO|gKl 
>-v7h2 lt<^WmiM'oX^u-X2 7}^t,zm*). 
-?-<O^TVN':tx 2 4 15 itf -^n-X 2 7 Uo-:>|g 

Kiv-^ 7 h 2 1 ^ iitizx^. ^tii,zmrtt 
fx h y 2 9 *>'?SSi6'»SP4 3 a t^^T SfiMi-Cm 
tT?gffitf)gB4 3rtcr)?SaLSrJf Ltbt, T:^<^«l«5 

[00331 C:0?gB^V@46'i=g|54 3 aCOf^mii. f X h 
^2 9*rFl^jtA-ri.^ctf>c7)fi|*>:3r^ 'JT^yxjiJ,!, 
icoo. fxhy2 9<^hf5i:{J(a'|5ll::Ac#$Jc^rr>r 

[0 0 34 1 mz. ±MiLfzmm<Dz<^^B^^zy^iy-'^ 
x^yt-Aim^^fcz.cr>^B^com^Bitxijmiz-o\>-^x 
mm-th . m 2 tiz<7)^<7)m^f^-:fjm<D~mii&mt: 
7Fi'tm^'mxjim<^mpMmTh^ . '5ri3. m2izi3\,^x 

T^x^y^-Ali. ^<7)mmi±mnzm':}\^X±ML 
fzm*)X'h?><^X\ -eoftlB&iO^Sr^LTt. «eoT. £1 
T-C'l-&-f-ST-fX'<y9--AfcB§t-|.UiHB(iiai ^# 

[0035] 02(Ci>V^-r , 2tS:cO»KS:i'-;t-m-C'ftS 

xm3imfS.uzm^B't)i- 1 tmrn.:^^ ••/ h 4iciRtt$ 

KX. %'SM5mzWS.^tlX\^h. $/i>fc. CKOKffi 
S 5 i^(:{i?K?gi^)a54 3 tcJgSL ^xtifzr -f x'^.y-y- 

- A*<, -e^Offll= 5 1 AWfl-byP 1 cOvSSaAP 2 tc-^ 

grti. j; 3 LT±ie?gB^BaAP 2c7)^T±:^{cKa§ 
ilTV^|>. 6{i. *2E^5^»m-ri»S^^>7-CS> 
0. V- 1 {iP^iBSSK/UT^, 7. 8\iM^m5 \iZlSL*) 

nmz\^'7-%m\hi£.m\x'hh. ttz. v-2m 

V^y-3im%LfcMSM5^:k9i&izm-tmizm^^:^ 

[00361 -^r. ±iaoJ: 3 fcK^5rttcffia$*I 
/CT X'< y^-Aii , -e<^±gPT-±T»iPSB^:- ^ - 
9izmmLXi5*). -?-0±Ttttci:-5T?SSaAP2fc 

<o«g!«^3 3fc(iKx^X'<y-9--Ai*i^pm-ri.?t 

±i it/Mv-' -i x^y^-A\^i,zSmyffxcr>X 0 
vSlfcyxSr^lA-rS^ti^OKSg^yri O^TT^mjkcr,^ 
mii:ffx^^y^t(r>Ei'Sl l*«««g§tiTV%S. 

v-4mm^<fuy. v-5{i^vgtt;!7'x^A^>7l' 
T'. V - 6 {i^vg1t;yxc7)5IAgSiPSff^ NVPyC'*) I. , 
[0037] ±ieK?5M5 P^COx X'^y^-A</)im 

51 1 -?■^oT:^^^o^s^B-fe;^ i (Oit ap 2 1 orat{i3t-fe 

2*<^{t'c.fiTl^|.. C03t-fe>'-9--l 2{i, 



(6) 
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[ 0 0 3 8 ] iJctc, 02 {c J; -5?SS^<0*f*cfi<j'5:-M 

3i*ico?RaL<o{i)i?aii3n4 5A>^>tTi?<x-s.. tt:. m 

1 *)mEUm^'<r o . -?-<7)f^. ^nVI^T'V- 1 . V- 4 s- 

<oaAP2ifiif*T'm$-ti-?^cf^. VN'yPT'V-S. V- 

2.0k g/c m2 JE^|g«7)^vStt;yxSrl!3c^ai?i', ?K 

^ 5 ^*I&:»;«JE^cM•r?ty)^^v^V^7'V- 2 2:gB< , IB 
K)gBBm#iiiiXJtX^x{i, |gKigPBCD>'N'^>gB2 4<^) 
^|5^*»<ittSft#§ 1 2 5-^«lStt2 6 irlBKi^A- 7 h 

2 l<7)rapf,Srji-:>-C'<.D-X2 7rtlcgiiix^*>\ 
XJEfcJ;'5IBI!l>'-v7h2 1 mii^^^yh2 

1 t y 3 0 T'^*S$tLT V ^ S If^ h y 2 9 *«Tl§|-r 
!> , b-X h y 2 9 A^TI^-rS t . ?gvge6SP4 3 coJ^b^hL 
4'^^?5^■rv^ST«*^'?gffla^>gK4 3c7)«gi54 3 aCJlA 

[00393 i<7)Jgvg46^4 3 aCOrt^Ji. ±^L/:: 
i: 3 fj:?. h y 2 9 <:Oi'Mi t imm L ^tOf. b*X b y 

2 9C0T^*i?gSa6'gg|54 3 atcKALTJDEtfc^t^l 
i:5rl.^i:*»^>, MvS*6'ira54 3 aF«3(^?RaLS:««taj 

[0 04 0] tA^L-C. *ai=5 l7!)>/i>?ga-fe/HOa£A 

2*^iJ><^fi-f-*>'3yho-^-tcj||<?>it. 
>NVpyv-5Srffl. v-4A^!igt^-5-c. -f-<;^'<.y-9- 

-A<!OlEa6gPBrt«7);f:jgtt;^;^A«JEg*;}ryn OtCi 0 
©fl$ill>. -etOM;^. igi!)gBBrtc7)ys;^.2 4, <d- 

X 2 7 i}m^x'mm'>^' 7 h 2 1 *<±# t . t-x h y 2 

?g«)a54 3f^<o{as*Ta!isf^. c:<^)m*s<ofi^*J3 

yhx:}-^-i,zmhtL^t. ^<)\^rv-4i}<m. v-5 

75«g8i'5r-5T. ^vStt;<rx#A{cJ:-S.?gH^5rf*^ffi5ti 

c 0 0 4 1 1 03ti. z<D^m<^m^B&x-:fjm(m<7)m 



mm^yrrt i> <7)X'$> *) . m^a^)v 1 <^)?KB%aE asp 3 k?k 

^B^riiA-r ■g.^AD 2 . 2 ^j^B^-b;!^ 1 Oj^TtclSft, 
c:«7)±TcoaAn*^^>|5lB$lc?g^S:itA-rsc:^T% WL 
i^^>V^<Dm^B^Xim!i^X'nm^ < tTP i: 3&iT'# 

[0 04 2] ZCD^. ±:fj<Dii.An2i}^i^li±^Ltz 

li. XT-y-ux^yy mmmrnimma i s commizm 

^Lfvr^v^DflSP 1 4 (~«®3S:^]-C'l£0±{f S i 3 tcAix 
/cJSSL S:i£AP(c^M§-tirTfi^ oyu-h m^t^ V 
it. 

[ 0 0 4 3 ] 04ti, zcr>^m<7)m^Bmxij&<^^ t^iz 
m<r)mmi7T^-t{i<^x'h o . m 3tm^j:h<r>\i±.Tf,z 

jiAn2. 2S:IS(t/::?S^B-fe;H i:. ±*c7)aAP2t: 
JRa^iTFaA-r S -r ^ X'^y-^"- A i: , T:6-oaEAP 
2 ^?R^B ?r i£A-r -S V ^ § ^ffiCi?^^ L/iDflgp 1 

4 tc«ffi5I:']T'S *}±{f S i -3 tcjg^aL 2: A^iJt«teil 
1 33&<-€-tl.mS>Jx?«OS[^5, 5a. 5btC-b-/h$ 
tiX^^X. n^3ifW.^&Xm.. 5a, 5b*«IBita^ 

[0044] -eLT, f -fX^^yif-AAi-fe ;/h$ixT 
V^i.K2£^5 atJKaSr^BcOiagPfcAttitfigmi 3 
*>'-fe-y ^$i^TV^SXSS5 b(i. Mixt^^B-fe/H 
•b-7 bSixTv^i,K^S5i:t±y-h>'N';l'7'l 5-C^ 
^tiTv^S, ^-r, K^,-Kyr6, 6atCi')#K2£S 
^Mffit^LTSf^t3J:l/f?g^Bf*IOllK?aMS^^T3, 

{z'f^:^^y^-An<r>m%ij'^o. mz. y-h^NVu 

T'l 5&Sft#t, ±T»Jt-:5'-9tC-CfgB^B-b^H*<-b 
•y h^iXTV^-i.^SmSl^It'r'f ;^'^y-9--Ai:«te!B!I 
13^^1)1$-^, mm±Tc7)aAP2, 2[z)&rS» 
^<7i^. 1 x^y^-A^tmnzm-^^^tzl^L 

tzm^irn 3 ^ fc% ±:6-<7)aA p 2 *» <c>?s^o?rra 

-9tcJ;-?TT:^coaAP2t=tgM$-lir, %^5^± 

^{,zmLtz^m^'^>vfy9\-<r)S.-)}m.t^mmmi.^z 

[0045] ^io. ±IBL/ill3 i3 J;tX|a4 O^K^b^A 
'^mX<^^X'h^Xi>. ■f-<X'<y-9--AtJil^ 

«^^!t% 1 3 ^mmMM^-^h :i t x-^^izMmti z 

tt<X'^^. 

[0046] tfz. CLco^m^oT ^ x-^y>r~Ai,i^ m 

5 (a.)coXoiZ. m&^lUHzmc<^mX02^ 2' 
*^mft^*lTV%i>J®-&(C{i. y-'^ X^y^-A(r>fm5 
105t«S:C:tl.ibaAP2, 2' tcSt^E-TI. J: 3 C^J-® 
mS5 1ab-ti>ZbizX-yX. tfzimik-b/\^l$)^ 

\^{i^/x^y^-A^wm^-\ti>ztizX':,x. im 

c07•''^;^'<.y■9--AT'^KaaAS:^T0^:i:A^•C'^l.. $ 
hl,Z^ 05 (.h)<D2 aCOi 3tcaAP<7)itiA<iSv^i©^ 
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^^(ox% m^(om^Bt:m^xi^-tt z t *jt# 
[0047] z<7)m. m^-tfv<r>^jmmi:mf 

•tii-com^x'h -p T t , i <:o^m(r>m^Bmjjm}3 x x/ 

mzm^a^Ki'€ o:Lt ifix% h . 
c 0 0 4 8 1 ±fB Lti^mmimiki^x-fimmx/^ 
^ x^y^~\mm^zmmLfzm^B<r>mx^zmhixh t> 

[00 501 

ihx^-:ix\'X'mm-h:ittiiX'^^. ttz. m^m 
2, sizxtm. ±m<7)^mzMixm^Bmx^^t:iz 
^tzmmx'^ t i: t »jK<7)Kv^jgB^BaA*ii3S-r 



[011c: co^^cot -( x^y^-cnmsmmsmx'h 
mMm.<7)immx'hh. 

[031 :i<r>^<omiBm^-nm<m<r>mm^7r&m 
^^?^m<^w^mx'hh, 
[04] ^io^Bjo?KB^HaA:^ai7)ffi<^iug^^^tiR 
^n^^x^m.<^mmxh h . 

[05] ?SH^BHr;UcoaAPi:T-*;^^yi^-*ffl1f5t^<0 

[06 ] ( a ) ~ ( d ) {it^c7)-^SB^H^:6-ffi5:^-tDi 
HJ0T'ifcS. 

[07 1 ta!*<Or X'<.>-9--co«JiS:*-rilEiii&0t'* 

■I.. 

[I^^OiJiHj] 
A -r^X'^^yif- 

L Jg^ 

1 m^^)v 

2 Jg^aAP 
5, 5a. 5b 

1 2 3t-fei^1^- 

2 1 mi^y^yv 

2 4 >'n';t- 
2 6 WiStt 
2 7 ^n-X 

2 9 trx h y 

3 0 
3 3 

3 5, 35a ^i/n 

3 7 ^^i/^ 

4 3 ^SjSi^gS 
43a ?K?gi^>^a5 

4 4 JStB^BiMaJlaS 

5 1 lffl« 
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